A 1500-A Ni(100) film is back illuminated with 5-keV positrons from a brightness-enhanced slow positron beam. Some of the positrons diff'use through the film and are emitted from the front surface by virtue of the Ni having a negative positron affinity. An immersion objective and projector lens form a 1150x image of the reemitted positrons at a 2D position-sensitive detector. With a resolution of 3000~1000 A we observe patches attributable to positron trapping at boundary layers inside the film.
The advantages and ultimate capabilities of the positron reemission microscope are also discussed. After the data for Fig. 1 were taken, the sample was exposed to air while the projector lens was installed. The sample and ultrahigh vacuum chamber were subsequently baked at 105'C Fig. 1 . Arrows indicate the path of integration used (see Fig. 3 ) to determine the sharpness of the edges of some of the features. (b) The same region following 5 min of electron bombardment from behind. In both cases, the images were obtained over a 14-h period with the whitest areas representing 40 counts/pixel in (a) and 65 counts/pixel in (b).
1 AUGUST 1988 diA'erent rates by various boundaries parallel to the surface of the material. We expect larger tilt angles to result in more trapping and hence correspond to darker areas on the PRM image. The bright regions formed after we anneal the sample are further evidence of the strain relief and recrystallization processes. Surface contamination could also contribute to some of the observed emission variations.
To obtain an estimate of our resolution, we examine in Fig. 3 a cut through the data of Fig. 2(a) on a line cutting at a right angle through the sharpest feature. The line is indicated by the arrows in Fig. 2(a) , and we have integrated over a strip 5 pixels wide. Taking into account the one-pixel eff'ective detector resolution, we estimate that the sudden rises at integration-step numbers 89 and 103 correspond to a PRM resolution of 3000~1000 A full width at half maximum.
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